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Abstract:
It is a well-established result in social psychology that when people feel anxious, they seek advice
from others. However, increasingly companies that operate in high-anxiety settings (like financial
services, health care, and education) are deploying self-service technologies (SSTs), through which
anxious customers transact without human contact. The impact of customer anxiety on service
relationships is neither well understood, nor consistently factored into service design. In this paper,
one field experiment and four laboratory experiments, conducted in financial service contexts, to
document the negative effects of anxiety on customer choice satisfaction, firm trust, and long-term
engagement, and explore the impact of giving self-service consumers the option to interact with a
person. In a field experiment conducted within the context of a credit union’s loan approval process,
a reminder of unfettered access to a loan officer increases the probability of closing of approved loans
by 24% over baseline rates, suggesting that access to human contact can improve long-term service
engagement. Laboratory participants in an online investing simulation who are made to feel anxious
- whether due to market downturns or by watching an unrelated video clip - are less satisfied with
their choices and report lower levels of trust in the firm. However, only when anxiety was related to
the task do we find that providing participants with the opportunity to interact with an expert, or even
another participant, dampens anxiety’s negative effects on choice satisfaction and, by extension, firm
trust.

[keywords: anxiety, self-service, empirical operations, behavioral operations]

1. Introduction
Many service interactions are rife with anxiety. Patients often have to consider medical treatment options
at the same time that they are processing the news of a serious condition. Airline passengers may be
distressed about missing a flight or may simply be nervous about flying. Individuals may experience a
heightened sense of worry during car repair interactions because they are not sure about whether they can
trust the mechanic’s recommendations. Research in social psychology has shown that when people
experience anxiety, a negative emotion related to uncertainty about future outcomes, their perspectives on
risk and decisions shift, (Lerner et al. 2015, Loewenstein and Lerner 2003, Pham 2007, Raghunathan and
Pham 1999) and they become advice seeking (Gino et al. 2012). Nonetheless, companies are increasingly
introducing self-service technologies (SSTs), which oblige customers to serve themselves without service
employees who could support their decision making (Bitner et al. 2002, Meuter et al. 2000), even in high1
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anxiety settings, where uncertainty, high-stakes and information asymmetries are inherent to the service.
We submit that customer anxiety during SST encounters can ultimately exert a negative influence on service
relationships that firms may not have fully factored into their operational design – which is that customers
are being asked to take on more responsibility for service delivery when aspects of the service environment
make them feel less equipped to do so.
The anxiety people experience varies in intensity from moment to moment (state anxiety) and between
individuals (trait anxiety) (Marteau and Bekker 1992), and it wields at least some influence in all customer
service contexts. However, there are reasons to believe it may be especially deleterious to service
relationships in SST interactions. Engaging with technology may, on its own, provoke anxiety and reduce
customer satisfaction (Meuter et al. 2003). Moreover, without a human service provider curating which
options may be most relevant, customers in SSTs may be overwhelmed by the sheer number of options
they’re left to consider on their own (Botti and Hsee 2010, Broniarczyk and Griffin 2014). Compounding
these inherent challenges, SSTs are increasingly being deployed in settings that themselves are wrought
with anxiety, such as financial services or healthcare, which we refer to as high-anxiety settings. Prior
research has shown that when people are anxious they seek advice from others (Gino et al. 2012). However,
SSTs, which are designed to enable customers to serve themselves without the intervention of a service
employee (Meuter et al. 2000), can leave anxious customers isolated at a moment when they may feel the
need to access human guidance.
In this paper, we study anxiety’s effects on customer satisfaction during SST encounters – both when
anxiety is endogenous to the service context and when the source of anxiety is exogenous -- and its longerterm spillover effects on service relationships. We find that regardless of its source, anxiety can undermine
the satisfaction customers feel with the choices they make in self-service settings, which can in turn
diminish the level of trust they report in their relationship with the firm. We further find that making
customers aware of the availability of a live contact channel, specifically during SST use in anxiety-laden
services, can offset anxiety’s negative effects on satisfaction and trust, enhancing long-term service
performance.
We focus our empirical investigation on customer interactions within financial services, an important
sector of the U.S. economy with a long history of SST deployment (Hatzakis et al. 2010, Yang and Ching
2014). We begin with a field experiment set in the context of a credit union’s loan application process,
within which we manipulate the access to human contact messaging embedded in a status-tracking selfservice application and examine differences in loan uptake rates among customers who are subsequently
approved for a loan. Next, through a series of laboratory studies set in a self-service online investing context,
we trace how customer experiences and perceptions are affected by anxiety and access to human contact.
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Crucially, loan status-tracking and online investing are both self-service technologies (Meuter et al. 2000)
marked with information complexities (Kaufmann et al. 2013, Looney and Hardin 2009) set in
environments of uncertainty that can cause stress and anxiety (Engelberg and Parsons 2016), making them
appropriate settings to study decision-making satisfaction and trust formation in the absence (and presence)
of human interaction (Balasubramanian et al. 2003).
This paper makes two specific contributions. First, we show that anxiety, a critical and ubiquitous
customer emotion, can be an unobserved source of variation that influences firm trust through the
substantive negative influence it has on choice satisfaction in self-service settings. The dissatisfaction that
customers feel with their own decision-making under anxiety – regardless of decision quality (Iyengar et
al. 2006) – is often unexpressed, yet service providers may be penalized for the effects of anxieties that
stem from factors that are outside of the firm’s control. Although we are not the first to identify anxiety as
an influencing factor in customer attitudes toward SSTs (Dabholkar and Bagozzi 2002, Meuter et al. 2003),
we add to the nascent study of the role of emotions in operations (Ding et al. 2010, Karmarkar 2015, Urda
and Loch 2013) by exploring how the effects of customer anxiety on decision-making spillover to affect
service relationships. By demonstrating how anxiety’s negative short-term effect on customer choice
satisfaction can undermine long-term trust in the service provider, we also add to a growing body of
literature on the spillover effects of emotion in economic decision-making (Lerner et al. 2004, 2015).
Second, we find that when the anxiety customers are feeling is related to the service itself, incorporating
the availability of human contact into the SST encounter can mitigate anxiety’s deleterious effects on choice
satisfaction and trust. In particular, we show that spillover effects from endogenous customer anxieties in
these settings can be disrupted by incorporating the availability of human contact into SST encounters –
even though the anxiety itself still persists. Customer choice satisfaction and trust under endogenous anxiety
are buoyed by access to human contact.
Of course, the promise of lower labor costs is an advantage of SSTs, so it may seem counterintuitive to
invest in the opportunity for human contact in such settings. However, our results suggest that the
incorporation of human contact need not require firms to add costly service personnel. In our studies, few
experimental subjects took the opportunity to interact with a person when the opportunity was presented —
however, the option to do so improved choice satisfaction and in so doing, restored trust. Moreover, we
found similar positive affects when anxious participants were given the opportunity to interact with other
participants, suggesting that firms may be able to improve customer choice satisfaction in high-anxiety
settings by providing access to other customers, which may be virtually costless. Prior research has shown
that the presence of other people may help or hurt customer-firm relationships during self-service
interactions (Collier et al. 2015, Li et al. 2013). We show that the option to connect with another person
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who we perceive to be well suited to support us – not necessarily the act of connecting with them – can be
a significant driver of customer satisfaction and trust, in settings where the service context makes customers
anxious. On the other hand, when the source of anxiety is exogenous to the service context, we find that
providing access to human contact through the SST interface has an insignificant effect on choice
satisfaction and trust. Taken together, our research suggests that by designing access to live support in selfservice interactions, firms operating in high-anxiety settings may be able to help their customers feel more
satisfied with their contributions to the interaction, and in so doing, feel more trusting of the firm itself.

2. The effects of self-service and human contact in high-anxiety settings
In the present research, we explore how making the availability of human contact salient in SST interactions
shapes customer perceptions and behaviors. This line of research is crucial in co-productive contexts, which
rely on customers to be integrally involved in service delivery through their contributions of key
information and/or labor (Roels 2014). SSTs have grown in prominence as firms have sought to improve
productivity, service quality, and profitability (Bitner et al. 2000, Campbell and Frei 2010, Dabholkar 1996,
Hitt and Frei 2002, Meuter et al. 2000, Xue et al. 2007). Because of these potential benefits, technologybased self-service has become a key delivery model across industries – even those that have been associated
with high levels of anxiety such as healthcare and financial services (Berry and Bendapudi 2007, Botti and
Iyengar 2006, Meuter et al. 2000).
However, the findings on realized costs and benefits of SST deployment due to customer behavior
changes in these settings has been mixed. SST adopters exhibit greater product acquisition (Hitt and Frei
2002, Xue et al. 2011) and higher retention rates over longer time horizons (Buell et al. 2010), but on
average, research in these settings show that SST adoption may result in lower satisfaction for some types
of customers (Ding et al. 2010, Meuter et al. 2003). In this section, we trace out one possible explanation
for this equivocality – that the anxiety that customers feel in these settings may undermine customer choice
satisfaction and trust in the firm in the absence of human service providers.
2.1. The effect of customer anxiety on choice satisfaction in self-service interactions. Intense emotions,
such as anxiety, can crowd out cognition (Loewenstein and Lerner 2003), negatively influencing the quality
of decisions people make and their experiences of making them (Lerner et al., 2015 offers a comprehensive
review). Anxiety has been shown to shape our risk perceptions and cause us to expect poorer outcomes
(Brooks and Schweitzer 2011, Gino et al. 2012). It greatly reduces our level of attention and our ability to
process and evaluate information (Gino et al. 2012), lengthening the time it takes for us to make logical
inferences (Pham 2007, Rick and Loewenstein 2008). Moreover, in high-stakes settings, anxiety has been
shown to alter individual risk preferences, making people more risk averse (Raghunathan and Pham 1999)
4

or more risk seeking (Mano 1994), depending on their emotional state – which could undermine choice
satisfaction and confidence.
The effects of anxiety may be especially acute in co-productive technology-based self-service settings
where customers are conducting self-directed transactions or engaged in self-help. The empowerment that
can attract customers to self-service options may also lead to increased decision difficulties – particularly
in contexts marked by task complexity and low levels of consumer knowledge (Broniarczyk and Griffin
2014). Unmitigated choice freedom may result in an exhaustive search for the “best” outcome, which may
increase the likelihood of feelings of regret, further confounding decision making (Bell 1985), undermining
perceptions of choice quality (Carmon et al. 2003), and reducing outcome satisfaction – regardless of how
well the resulting outcomes meet objective goals (Iyengar et al. 2006). As such, we hypothesize:
Hypothesis 1 (H1): Anxiety reduces customer choice satisfaction in self-service settings.
2.2. The effect of customer anxiety on trust in self-service interactions. Choice satisfaction in SST
interactions has critical long-term implications for the trajectory of customer-firm relationships, since
satisfaction is a precursor to customer trust (Garbarino and Johnson 1999), as is a sense of control over
service outcomes (Dunn and Schweitzer 2005). Trust fosters relationship commitments and customer
cooperation (Morgan and Hunt 1994) leading customers to engage more deeply with the service provider
over time and enhancing long-term loyalty (Porter and Donthu 2008). Scholars have noted the heightened
importance of trust as a facilitating factor in economic and social exchange in online environments (Urban
et al. 2000), yet the study of trust formation in these contexts is still nascent (Porter and Donthu 2008).
Moreover, the loss of human interaction in self-service contexts reduces the relationship-building capacity
of customer-firm interactions (Balasubramanian et al. 2003). To the extent anxiety in self-service settings
may diminish choice satisfaction while reducing service engagement and undermining the relationshipbuilding capacity of service interactions, we predict that choice dissatisfaction in self-service contexts will
reduce trust in the firm.
Hypothesis 2 (H2): Choice dissatisfaction in self-service settings reduces trust in the firm.
2.3. The costs and benefits of human presence in self-service interactions. An important source of the
profitability and productivity gains that firms experience by introducing SSTs is the reduction of live
operators as a part of the service encounter. Although SSTs may be preferred by customers specifically to
avoid service personnel (Dabholkar et al. 2003, Meuter et al. 2000), studies have shown that SST adopters
may simultaneously increase their use of traditional service channels (Campbell and Frei 2010), perhaps
because self-service use provokes more complex needs or customer ambiguity (Kumar and Telang 2012).
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Moreover, customers may seek out live contact channels for assistance during SST use (Dabholkar et al.
2003), as a fallback option in case of SST failure (Dabholkar and Spaid 2012), to alleviate computer or
technology anxiety (Meuter et al. 2003), or for social interaction (Zeithaml and Gilly 1987).
To balance heterogeneous customer needs while preserving the efficiency potential of self-service,
firms offer employee-assisted self-service (Froehle 2006) – adding back a portion of the cost of human
servers that SST options are intended to reduce – but the lack of privacy engendered by the presence of
store employees may in some cases exacerbate feelings of time pressure, perceived crowding and other
social anxieties in interpersonal service settings (Collier et al. 2015, Dabholkar and Bagozzi 2002,
Dabholkar and Spaid 2012). Although most of the prior research on the role of human interaction during
self-service use has focused on the physical presence of employees, other studies have shown that making
their virtual presence salient in SST environments can fundamentally alter customer experiences and
behaviors. For example, the incorporation of online chat may increase customer feelings of control and
positively influence satisfaction (van Dolen et al. 2007), and the incorporation of operational transparency,
providing a window into the work being conducted by human service providers, can enhance customers’
willingness to engage with the service (Buell et al. 2021). Research has even suggested that other customers
may serve as stand-ins for employees, with similarly positive implications for customer-firm relationships.
For example, when customers provide social support for each other at a gym, the establishment may benefit
from higher customer loyalty (Rosenbaum and Massiah 2007). Patients in shared medical appointments
with other patients exhibit higher levels of verbal and non-verbal engagement, higher satisfaction, and
higher medication compliance (Buell et al., 2022). The tenor of peer exchanges during self-service (positive
or negative) spills over to affect service quality perceptions, and the influence of other customers is greatest
during SST use (Li et al. 2013).
Most pertinent to the present study, the absence of human contact in SST channels may be especially
discomforting for customers in high-anxiety settings. When decision-makers are anxious, they are more
likely to seek advice (Gino et al. 2012), and customer comfort, defined by both reduced anxiety and
increased calm, plays an important role in the creation and maintenance of service relationships (Spake et
al. 2003). Consistently, we hypothesize that increasing customer access to human service providers will
improve choice satisfaction in high-anxiety self-service settings:
Hypothesis 3 (H3): Access to human contact mitigates the negative effect of customer anxiety on choice
satisfaction in self-service settings.

6

In the experiments that follow, we examine the influence of anxiety on customer choice satisfaction,
trust formation, and engagement in SST interactions, and investigate whether offering customers access to
human contact in such settings can mitigate anxiety’s potentially harmful short and long-run effects.

3. Presentation of experiments
In a series of experiments, conducted in the field and in the lab, we study the effects of customer anxiety in
self-service settings and its implications for choice satisfaction, trust, and engagement. The financial service
industry provides an ideal setting to study the effects of anxiety on choice satisfaction and trust in coproduction and the potentially mitigating role of human contact in SST design as the industry has had a
long history of innovation with SSTs (Hatzakis et al. 2010, Yang and Ching 2014). The present studies
build on a rich stream of the extant empirical service operations literature that investigates self-service
interactions in financial services (Buell et al. 2010, Campbell and Frei 2010, Xue et al. 2007, 2011). Three
types of SSTs have been recognized in the literature, along a spectrum of increasing customer involvement
from 1) giving direct access to service information to 2) providing technology interfaces for customers to
complete transactions to 3) providing in-depth education or training for complete self-help (Meuter et al.
2000). In our paper, we study self-service interactions at opposite ends of this spectrum, finding evidence
consistent with the idea that across the spectrum of SST customer involvement, anxiety undermines service
outcomes, and when that anxiety is endogenous to the service itself, increasing access to human contact can
mitigate its negative effects.
Experiment 1 was conducted in the field in collaboration with a credit union that implemented a statustracking self-service technology to provide loan applicants with information during the application review.
Facets of a financial loan application process engender anxiety – for example, the pulling of a customer’s
credit report may stimulate anxieties associated with being evaluated (Zeidner and Matthews 2005) and
uncertainty while waiting for potentially negative news – such as being denied for a loan - may produce
more anxiety than receiving the decision (Sweeny and Falkenstein 2015). Experiments 2A-B and 3A-B
simulate an online, self-service investing experience to trace out the relationships among anxiety, choice
satisfaction, and trust in self-service settings, and to investigate the impact of access to human contact in
bolstering choice satisfaction among SST customers. Online portfolio management requires high-stakes
decisions to be made based on complex and uncertain future scenarios (Kaufmann et al. 2013, Looney and
Hardin 2009), which may induce anxious feelings and increase the need for human interaction.
In the presentation of experiments that follow, we note how we determined our sample size, all data
exclusions, and all measures collected (Simmons et al. 2012).
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3.1 Experiment 1: Preliminary Field Evidence
As an initial field test of our supposition that access to human contact may improve long-term service
outcomes, we partnered with a federal credit union in the Northeastern United States, with four locations
and over 10,000 members. The credit union was pilot testing a new SMS messaging system to keep
applicants abreast of updates to their financial loan application. Although evaluative processes, as would
exist for loan approvals, are known to be anxiety-provoking (Zeidner and Matthews 2005), ex-post
analyses, presented in Appendix 1 provides corroborating evidence to suggest that the messaging system
likely elevated anxiety levels by notifying customers of the moment when their credit report was being
pulled and considered. By randomly assigning whether loan applicants would receive update messages, and
whether those update messages included access to human contact, we were thus able to investigate whether
the provision of human contact increased subsequent levels of engagement with the firm – namely, whether
anxious customers who were approved for loans chose to move forward with them.
3.1.1 Participants. All customers and prospective customers who applied for a consumer loan with our
partner credit union during a 20-week period during the Summer and Fall of 2016 were eligible for this
study. 359 loan applications were received. We excluded applications for credit cards (N=53), which had a
different approval process. Moreover, we believed that credit card application processes may not induce as
much customer anxiety as more conventional consumer loan applications due to their easy accessibility. Of
the 306 remaining eligible applications, we further excluded loan applications from our analysis that were
incomplete (N=5), withdrawn by the customer before the approval process was initiated (N=9), or that were
denied by the credit union (N=54). During our period of analysis, 78.29% of applications for eligible loans
were ultimately approved. The resulting sample included 238 applicants. No inducements were offered for
participation in this experiment, and although applicants in all experimental conditions were contacted 30
days after their loan was decisioned and given the opportunity to opt out of our analysis, none withdrew
their data.
3.1.2 Design and procedure. The loan approval process at our partner institution had three stages. First,
customers completed a loan application. Second, a loan officer was assigned to complete the underwriting
process, which took an average of two business days. This included reviewing the application, requesting
additional documentation (if needed), verifying the applicant’s income, and pulling their credit report to
establish creditworthiness, before issuing a decision – which, if the loan was approved, included the loan
amount, as well as its term and interest rate. Finally, the loan decision was communicated to the customer,
who could choose whether to move forward with the loan.
Upon submission, applications were randomly assigned to one of three experimental conditions, which
varied the level of messaging and access to human contact the customer received during the review process.
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Eligible applicants in the control condition (N=99) received no messaging or supplemental access to human
contact during the decisioning process. Those in the messaging only condition (N=104) received SMS
messages that provided status updates of actions taken by the credit union as the application progressed
through the underwriting process (see Figure 1 for the full text of each communication), but no
supplemental access to human contact. Three messages were delivered: 1) a communication acknowledging
receipt of the application and introducing the loan officer, 2) a communication informing the applicant that
the underwriting process was underway and that their credit report was being reviewed, and 3) a
communication of the loan decision. These SMS messages were pre-programmed and were pushed out
manually by the loan officer as the application’s status changed throughout the review process. All
applicants were also given access to a web portal where they could see the status of their loan at any time.
Process Stage
1. Application
Receipt

2. Document
Review

Decision
Reached

Messaging Only

Messaging with Access to Human Contact

Hi John, my name is Rachel and I will be
working on your loan application. A
decision will be returned to you
by Wednesday and I’ll text you updates
along the way. Thank you for working
with us!

Hi John, my name is Rachel and I will be
working on your loan application. A
decision will be returned to you
by Wednesday and I’ll text you updates
along the way. Feel free to contact me
at 555-5555 with any questions. Thank
you for working with us!

Hi John, just letting you know that I’ve
pulled your credit report and am
reviewing your request as a part of our
process. If I need additional information,
I’ll give you a call. Thanks, Rachel.

Hi John, just letting you know that I’ve
pulled your credit report and am
reviewing your request as a part of our
process. If I need additional information,
I’ll give you a call. If you need anything
in the meantime, you can reach me at
555-5555. Thanks, Rachel.

Congratulations, John! Your request has
been approved. I will reach out to you to
arrange a time to close. Thank you again
for your business. Rachel

Congratulations, John! Your request has
been approved. I will reach out to you to
arrange a time to close. Thank you again
for your business. Rachel 555-5555

Figure 1: Text messages sent to customers in messaging only and the messaging with human contact
conditions during each stage of the loan approval process (Experiment 3). Access to human contact was
manipulated by inviting customers to reach out to the loan officer at each stage of the process, and by
providing readily-available contact information. Note: the customer name, agent name, and telephone
numbers provided are masked in the example above.

Finally, those in the messaging with human contact condition (N=101) received the same SMS
messages above, with the addition of the loan officer’s telephone number, along with an invitation to reach
out should the customer have any questions. The provision of a phone number and the invitation for
customers to contact the loan officer served as our experimental manipulation. Because we were interested
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in the effects of human contact on the approved applicant’s choice to move forward with a loan, our
experiment terminated three months after the applicant either accepted the loan, or the approval of the loan
lapsed because the applicant chose not to move forward.
3.1.3 Dependent measure. We coded loan acceptance as a binary measure, depending on whether loan
proceeds had been disbursed to the customer as of March 2017, three months after the last loan application
in our study was completed, in order to allow plenty of time for the loans to be approved and closed. We
note that random assignment was unrelated to the probability of loan approval and confirm that there were
no statistical differences in the approval status among treatment cells (c2 (2, N = 304) = 0.20, p = NS).
3.1.4 Independent measures. In order to estimate the distinct effect of providing access to human
contact on the customer’s decision to proceed with an approved loan, we created indicator variables
denoting whether the customer was in the baseline condition (no messaging or human contact), the
messaging only condition (messaging without access to human contact), or the messaging and human
contact condition (messaging with a phone number and invitation to connect). The identification of the
effect of access to human contact in this estimation arises from directly comparing loan acceptance of
participants in the messaging only condition with the loan acceptance of those in the messaging with human
contact condition. Hence, the messaging only condition is modelled as the excluded category in our
specification, facilitating a direct interpretation of the relevant coefficients.
3.1.5 Control measures. Although we rely on random assignment to control for any unobserved
differences among our experimental groups, we were able to capture the applicant’s credit score, as well
as the loan amount, the loan term (in months), and the loan interest rate (in percentage points), where
applicable, which we believe are factors that may affect a customer’s decision to accept the loan. Although
treatment assignment was based on the order of application submission, we do observe significant
differences when conducting means comparison tests among the average interest rate levels across our
treatment cells. For this reason, we include controlled estimations. We note that their inclusion in our
estimations does not affect the substance of our findings, but it does affect the power of the analysis as we
lose observations due to missing data.
3.1.6 Analysis and results. In Table 1, we model loan acceptance as a logistic function of indicators for
the messaging and human contact, and baseline conditions, as well as a vector of controls, as described
above. Column 1 presents the basic specification, demonstrating that although there is an insignificant
difference in loan acceptance among customers in the baseline condition and customers in the messaging
only condition (β = 0.28, p = NS), introducing messaging with human contact has a positive and significant
impact on the probability a customer will move forward with a loan (β = 1.02, p < 0.01). Column 2 shows
that the effect of human contact remains significant after controlling for credit score, a crucial factor in the
loan approval process and key driver of customer anxiety made salient in our messaging treatments.
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Interestingly, the coefficient on credit score is significant and positive (β = 0.008, p < 0.01), indicating that
across experimental conditions, participants who entered the loan application process with better credit
scores were more likely to accept the loan, if offered to them. It is possible that customers with better credit
scores felt more assured of a positive outcome, and in turn, less anxiety during the review process. Further,
our results are robust to the inclusion of control variables associated with the target loan.
(1)
Loan Acceptance

(2)
Loan Acceptance

(3)
Loan Acceptance

Messaging and human contact
condition

1.020***
(0.344)

1.192***
(0.354)

0.927**
(0.426)

Baseline condition

0.281
(0.323)

0.479
(0.352)

0.205
(0.436)

0.008***
(0.002)

0.015***
(0.003)

Credit Score
Loan Amount

0.000
(0.000)

Loan Term (in Months)

-0.018*
(0.010)

Loan Rate (in percentage points)

12.503**
(5.514)

Constant

0.147
(0.222)

-5.160***
(1.285)

-9.604***
(2.416)

Observations
Pseudo R-squared
Pr(Accept|Baseline)
Pr(Acceptance|Messaging)
Pr(Accept|Messaging and contact)

238
0.031
60.53%
53.66%
76.25%

238
0.090
62.32%
51.58%
76.23%

195
0.136
68.43%
64.51%
80.29%

Table 1: Increasing access to human contact improved the probability of loan acceptance (Experiment 3).
All models are estimated with logistic regression, and robust standard errors are shown in parentheses. *,
**, and ***, signify significance at the 10%, 5%, and 1% levels respectively. Note: The messaging only
condition is the excluded category. Marginal effect estimations for each condition are provided.

The fully-specified model in Column 3 shows that providing status updates do not, on their own,
improve loan uptake rates. In fact, controlling for other factors, the probability of uptake is nominally higher
for customers in the baseline condition than for customers who receive messaging without human contact
(β = 0.21, p = NS). Controlling for other factors, providing messaging without human contact reduces the
predicted loan acceptance percentage from 68.43% to 64.51%. However, adding an invitation for human
contact increases the predicted probability that an applicant will accept the loan if offered to 80.29% (β =
0.93, p < 0.05), an increase in loan acceptance of 24.46% over baseline rates in the messaging only
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condition. These results provide initial field evidence that offering self-service customers access to human
contact in high-anxiety settings can improve the trajectory of their long-term service relationships.
3.1.8 Discussion. Taken together, the pattern of results in Experiment 1 provides preliminary field
evidence consistent with the idea that consequential long-run service outcomes, like willingness to engage
with the service provider, are compromised by anxiety in self-service settings. Moreover, they suggest that
the incorporation of access to human contact in SST deployment may mitigate anxiety’s negative effects.
The laboratory experiments that follow allow us to explore these connections in a more controlled setting,
directly testing our hypotheses by tracing out the underlying mechanisms that link anxiety, choice
satisfaction, and trust in SST interactions (Experiments 2A-B), and testing under which conditions access
to human contact may improve service outcomes (Experiments 3A-B).

3.2 Experiment 2A: Endogenous Anxiety, Choice Satisfaction and Trust in SST Interactions
Experiment 1 provided preliminary field evidence that customer anxiety in self-service settings may
undermine long-run engagement, and that access to human contact may mitigate this negative effect. To
trace out the underlying mechanisms linking anxiety to the customer engagement measures of choice
satisfaction and trust in self-service settings, we recruited participants to an incentive compatible, online
investment simulation task. We manipulated anxiety by varying the nature of the market conditions
participants faced.
3.2.1 Participants. 160 participants were recruited on the Amazon Mechanical Turk platform in
exchange for $2.00 plus a bonus of $0.25 for every $100,000 earned during the investment simulation.
Hence gains and losses in the task directly influenced participants’ real compensation. Participants were
informed that any bonus earned would be paid after the final round, but were not informed in advance of
the precise number of rounds in order to minimize end effects (Rapoport and Dale 1966). As this was an
initial study, the target sample size of 160 participants was chosen with the goal of capturing 75 observations
per condition after exclusions. Participants who did not complete all tasks and questionnaires were dropped
from the sample, resulting in a final dataset of 157 observations (Mage = 34.43, 44.23% Female).
3.2.2 Design and procedure. Participants engaged in an experimental task designed to simulate the flow
of a typical online investment planning interaction. At the outset of the experiment, they were told to
imagine that they had an investment portfolio of $100,000 to manage for a long-term investment goal. Over
a series of 12 rounds, where each round was meant to simulate a year of investing, participants were
instructed to allocate a percentage of their portfolio to stocks, bonds, and cash.
During each round, participants could review their portfolio, conduct research about the performance of
different asset classes over time, and allocate their balances among stocks, bonds, and cash. Mirroring realworld investment planning applications, the simulation with which participants interacted included three
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pages that provided real-time information for each round to inform their choices – Your Portfolio, Research,
and Take Action (Figure 2). On the Your Portfolio Screen (Panel A), participants saw their balance, a pie
chart of their portfolio as divided among their investment choices, investment commentary associated with
the prior year’s returns, and the portfolio’s overall growth history. On the Research Screen (Panel B),
participants were given an opportunity to learn about certain characteristics of each investment choice based
on a rolling 20-year window. The information provided on this screen began with the most recent 20 years
of historical data for each investment option and was updated with each round based on the returns drawn
by the simulation. The investment characteristics shown were average annual return, standard deviation,
risk category of the fund, best / worst annual returns and the percentage of years with positive returns.
Finally, the Take Action Screen (Panel C) allowed participants to enter their chosen percentage allocation
to each investment in whole numbers from 0 to 100. After participants submitted their allocation decisions
in each round, they experienced a brief pause to simulate the passage of time before progressing to the next
round, and seeing how their portfolio fared in the market.
Since experiencing stock market downturns has been linked to anxiety in previous research (Engelberg
and Parsons 2016), we manipulated anxiety by varying the probability that participants would face aversive
market conditions. For participants in the low-anxiety condition, after they submitted their allocation
decisions in each round, the simulation randomly drew a year between 1928 and 2014 with uniform
probability, and applied the historical returns for stocks, bonds, and cash from that year against the
participant’s balance and portfolio allocation, to calculate their starting position for the next round (Figure
3). For example, if the year 1946 was drawn, the application applied -8.43% to stocks, 3.13% to bonds and
0.38% to cash. In the high-anxiety condition, the simulation randomly drew a year between 1928 and 2014
with 50% probability, and randomly drew from the set of years where the stock market declined by 5% or
more with 50% probability. Indeed, participants in the low-anxiety condition experienced average returns
of 12.81% for stocks, 5.14% for bonds, and 3.46% for cash, while participants in the high-anxiety condition
experienced returns of -3.12% for stocks, 5.41% for bonds, and 3.22% for cash. Note that the difference
between conditions is driven by potential stock market returns while the bond and cash markets were
substantially similar.
After submitting allocation decisions in rounds 3, 6, and 9, and before seeing how those choices
performed, participants were asked to report their levels of anxiety and calmness, as well as their satisfaction
with the investment allocation choice they just made. After completing the 12th round, participants were
shown a final portfolio screen, and after 15 seconds, were redirected to the exit survey where they were
asked about their feelings of trust toward the firm that provided the investment tool and to provide their
demographic information.
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A. Your Portfolio
Participants could use this screen to
track their asset allocation, portfolio
balance and portfolio growth over time as
the simulation progressed. With each
round, participants received commentary
about economic forces that drove their
investment results.

B. Research
Participants were given information about
the historical performance characteristics
of each asset class (e.g. cash, bonds, and
stocks) to aid their decision making.

C. Take Action
Participants concluded each round by
updating their portfolio allocation among
cash, bonds, and stocks.

Figure 2: Screenshots of the participant experience in the investment simulation. (Experiments 2 and 3).
During each round, participants could review their portfolio (Panel A), research the performance of various
asset classes (Panel B), and take action by updating their portfolio allocation (Panel C). Note: To facilitate
the human contact manipulation in Experiment 3, the interface was augmented as depicted in Figure 6. We
note that in the original interface used in Experiments 2A and 3A, there was a typographical error in the
first sentence of the footnote on Panel B that said “valuable” instead of “variable,” as shown. The error was
identified by a reviewer and was subsequently corrected. As the typo was consistent across experimental
conditions, it could not have accounted for the pattern of results we observe.
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3.2.3 Manipulation check. The six-item Spielberger State-Trait Anxiety Inventory STAI (Marteau and
Bekker 1992) instrument was used to measure pre-treatment levels of anxiety and calm and as a
manipulation check to ensure that feelings of anxiety were indeed more prevalent in the high-anxiety
condition which, as described above, sampled returns more heavily from years during which the stock
market declined by 5% or more. We subtracted the level of calm (ratings of feeling “content”, “relaxed” or
“calm”) from the level of anxiety (ratings of feeling “worried”, “tense” or “upset”) during each
measurement round to arrive at our aggregated Reported Anxiety measure. By the end of the simulation,
participants in the high-anxiety condition (M = 2.26, SD = 4.82, N = 78), reported over two and a half times
the increase in anxiety relative to their baseline pre-treatment levels than participants in the low-anxiety
condition (M = 0.86, SD = 3.20, N = 79 ; t(155) = -2.14, p < 0.05). However, owing to the anxiety-provoking
nature of the investment task, participants in both conditions reported anxiety levels that were elevated over
baseline rates from the outset of the task (ts(78) >2.39 ; p < 0.02).
3.2.4 Dependent measures. Prior research has established that anxiety increases advice seeking through
a deterioration of self-confidence (Gino et al. 2012) and that outcome satisfaction and decision confidence
are highly correlated with each other (Iyengar et al. 2006). Following the approach in Iyengar et al, 2006,
we asked participants to separately rate, “how satisfied are you with your previous choices?” and “how
confident are you that the decision you just made will produce a gain?” These two-items were rated on a
scale of 1-7 (1 = Extremely dissatisfied/Not at all confident, 7 = Extremely Satisfied/Completely confident).
Consistent with prior literature and confirmed by a Cronbach’s Alpha (α = 0.85) indicating a high
correspondence between these two measures, we used the average of these two responses as our choice
satisfaction measure for each participant and label this variable choice satisfaction. At the end of the
investment simulation, we asked participants to rate, on a 4-point Likert scale (1-None, 4-A Lot) “Based
on this experience, how much do you trust the firm that offered this investment tool?” We use this singleitem measure to capture feelings of firm trust.
3.2.5 Control measures. Although random assignment should negate the need to include individuallevel controls, we nevertheless include them in our primary specification to control for potential failures of
random assignment and for demographic influences on risky decision-making: age, gender, income and
education (Kaufmann et al. 2013). Since our manipulation directly influenced investment opportunity, we
cannot use participant balances or raw investment returns to control for investment outcomes. Instead, we
calculated a measure of relative underperformance for each participant, subtracting the participant’s
personal rate of return (the linear combination of the performance of each asset class weighted by the
participant’s allocation choices) from the return of the highest performing asset class for any given round.
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Figure 3: Annual returns of the Standard & Poor’s 500 Index from 1928-2014 arranged in ascending order (Experiments 2 and 3). Years with returns
lower than -5% are shaded in black. Participants in the low-anxiety condition for our investment simulation studies experienced market performance
for all asset classes (cash, stocks, and bonds) that corresponded with returns from these years, drawn uniformly from the full distribution of years.
Participants in the high-anxiety condition also experienced market performance that corresponded with returns from these years, drawn uniformly
from the full distribution of years with 50% probability, and drawn uniformly from years with returns lower than -5% with 50% probability. Hence,
participants in the high-anxiety condition experienced more severely negative stock returns at a higher frequency than participants in the low-anxiety
condition.
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We also believe that by controlling for the difference between the best the participant could have achieved,
which is salient with each round, this relative underperformance measure may control for feelings of
disappointment or regret, negative emotions that may influence their ratings of choice satisfaction and
confidence (Bell 1985). As expected, the relative underperformance between groups is statistically
significant (MLow = 0.04, SDLow = 0.04 vs. MHigh = -0.05 , SDHigh = 0.05 ; t(155) = 12.26, p < 0.01). In
addition, we include ex-ante anxiety and calm to account for pre-manipulation levels of emotion (as
measured using the STAI).
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0.000

Anxiety
Treatment

1.138**
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Anxiety

-0.192***

Choice
Satisfaction

0.211**

Firm
Trust

-0.411***

Figure 4: Structural links among anxiety, choice satisfaction, and firm trust (Experiment 2A). Models
control for age, gender, income, education, pre-treatment anxiety, pre-treatment calm, and relative
underperformance, and were estimated with bootstrapped standard errors with 1,000 repetitions. *, **,
and ***, signify significance at the 10%, 5%, and 1% levels respectively.

3.2.6 Structural model. To formalize the relationships and test the theory that anxiety increases choice
satisfaction, which in turn reduces trust, we used structural equation modelling2 to conduct a path analysis,
using the anxiety, choice satisfaction, and trust measures. Because the experiment is conducted over
multiple rounds and we measure anxiety, self-confidence and choice satisfaction for each individual at
intervals across the rounds, we have a panel of data for each participant. However, because firm trust, our
final dependent variable, is collected at the end of the study, we collapse the data set using the means of
our intervening variables. We use bootstrapping to estimate robust standard errors and confidence intervals,
to alleviate power concerns regarding possible asymmetric or non-normal sampling distributions of indirect
effects (MacKinnon et al. 2007) and jointly estimate the equations to address potentially correlated error
terms associated with endogenous variables.

2
We present structural models in each subsequent analysis to ease the comparability of our results. Supporting OLS and
ordinal probit model estimations, where appropriate, are available in the online appendix.
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As shown in Figure 4, participants in the high-anxiety condition, who experienced a higher probability
of stock market downturns, were more anxious during their interactions with the investment simulator (β =
1.14, p < 0.05). This higher level of anxiety was in turn associated with diminished choice satisfaction
throughout the task (β = -0.19 , p < 0.01), confirming support for Hypothesis 1. Because choice satisfaction
has a positive influence on trust in the firm (β = 0.21, p < 0.05), our model demonstrates that higher levels
of anxiety are associated with lower levels of firm trust through diminished choice satisfaction, which is
consistent with Hypothesis 2. Because an indirect effect is calculated as the product of coefficients along
the pathway, its distribution will be asymmetric. A bootstrap analysis can correct for bias and give us
confidence about the statistical significance of this indirect effect of a pathway (MacKinnon et al. 2007).
Our result shows that the bias-corrected confidence interval for the pathway of interest from anxiety to trust
through choice satisfaction (95% CI: [-0.08, -0.01]) does not contain zero. These results suggest that anxiety
in self-service contexts may undermine choice satisfaction, with long term negative effects on firm trust.
Interestingly, choice dissatisfaction among participants randomly assigned to the high-anxiety
condition existed despite the strength of their decisions. Although participants in the high-anxiety condition
faced a higher likelihood of stock market downturns, these participants outperformed the stock market they
experienced over the 12 rounds by increasing their allocations to bonds and cash, and generated an average
portfolio gain of 1.7% while the stock market on average fell by almost twice that amount, -3.12%. In
contrast, those in the low-anxiety condition under-performed with an average portfolio return of 8.80%
while their stock market on average went up by 12.81%.

3.3 Experiment 2B: Exogenous Anxiety, Choice Satisfaction and Trust in SST Interactions
Many self-service contexts, like the loan application process featured in Experiment 1, or the online
investing task featured in Experiment 2A, are inherently anxiety-provoking due to the high-stakes,
information opacities, and the uncertain nature of outcomes customers face. Customers may be anxious by
the prospect of not receiving a loan or by the prospect of a market downturn. Although we observed a
significant indirect pathway from our anxiety manipulation to firm trust through choice dissatisfaction in
Experiment 2A, which is consistent with Hypotheses 1 and 2, we also observe a significant direct pathway
from our anxiety manipulation to trust after accounting for this hypothesized path (β = -0.41, p < 0.01).
This may be due, at least in part, to the fact that the same market volatility that increased investor anxiety
also influenced opportunities for losses. On this point, we note that our preliminary evidence from
Experiment 1 is consistent with the idea that uncertainty - independent of realized outcomes - is sufficient
to drive anxieties that affect service performance recalling that all customers included were, in fact,
approved for their loans. However, to bolster our tests of Hypotheses 1 and 2, in Experiment 2B, we
disconnect the anxiety manipulation from market returns and hold the stock, bond and cash return
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opportunities fixed for all participants. In so doing, we can test whether unmitigated anxiety that is
exogenous to the service context also diminishes choice satisfaction and trust in self-service settings.
3.3.1 Participants. 250 participants were recruited on Amazon Mechanical Turk to complete an
investment simulation task in exchange for $3.00 plus the opportunity to earn a bonus of $0.25 for every
$100,000 earned during the task. The difference in participant compensation from Experiment 2A was
designed to ensure that participants who had less to gain from the relatively calm market they would face
in Experiment 2B still received fair compensation for their time. Participants who did not complete all tasks
and questionnaires were dropped from the sample, resulting in a final dataset of 246 observations (Mage =
36.22, 38.15% Female).
3.3.2 Design and procedure. After reading the instructions for the investment task, participants were
randomly assigned to watch one of two video clips used in previous studies to manipulate state anxiety
(Brooks and Schweitzer 2011) in a between-subjects design. Each video was approximately 4 minutes long.
The anxiety-inducing video clip featured the opening scene of the movie Vertical Limit, which depicts an
intense interaction between a father and his two adult children during a mountain climbing accident. The
neutral video clip featured a National Geographic video of marine life. To ensure that participants watched
the video and to reinforce the emotion induction, we asked them to write a few sentences about the video
they saw before beginning the investment task. The interface of the investment platform was unchanged
from Experiment 2A. However, we modified the simulation in two ways to minimize its potential to stoke
anxieties. First, we dampened the returns that participants experienced to minimize the magnitude of
financial losses that might occur. Second, we assigned all participants to experience the same investment
return path. Participants were again asked to report their choice satisfaction and confidence levels after
rounds 3, 6, and 9, and to respond to a debrief survey after completing 12 rounds of investment decisions.
3.3.3 Manipulation check. As before, we used the STAI to measure and compare state anxiety levels
between our treatment (N = 127) and control (N = 119) groups. An independent means test of pre-treatment
net anxiety between groups shows balance (MT = -4.26, SDT = 3.60 vs. MC = -4.33 , SDC = 3.67 ; t(244) = 0.15, p = NS). Since our anxiety manipulation in this experimental design is exogenous, we expect it to
have a weaker effect on customer anxiety and that its effect will decay more quickly as participants shift
their focus and acclimate to the investing task. Accordingly, we use the first measure of anxiety, taken
immediately after participants enter their decisions for round 3 of the investment task, but before they see
their results, for our manipulation check. We see a striking difference in anxiety increases between our
treatment and control groups (MT = 1.62, SDT = 3.71 vs. MC = 0.11 , SDC = 2.81; t(244) = -3.60, p < 0.01).
As both groups face the same muted investment returns, this difference can be attributed to our treatment
videos.
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3.3.4 Dependent and Control Measures. As in Experiment 2A, Choice Satisfaction is measured by
asking participants to rate both satisfaction and confidence in their immediate past decision just after rounds
3, 6, and 9. We again confirm Cronbach’s Alpha (α = 0.78) and average the two items in our model. Due
to the weaker anxiety manipulation and shortened length of this study, we strengthen our dependent
measure of trust to a three-item scale asking participants to rate the following statements about the
investment company, on a scale of 1-7: “I can trust the company that provided this investment platform”,
“I believe that the investment company is reliable” and “I believe that this investment company is honest”
as used in prior literature (Buell et al. 2021). We confirm the Cronbach’s Alpha (α = 0.93) and average the
ratings as the measure of firm trust we use for our analysis. We again control for demographics, pretreatment emotion, and relative underperformance.
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Figure 5: Structural links among exogenous anxiety, choice satisfaction, and firm trust (Experiment 2B).
Models control for age, gender, income, education, pre-treatment anxiety, pre-treatment calm, and
relative underperformance, and were estimated with bootstrapped standard errors with 1,000 repetitions.
*, **, and ***, signify significance at the 10%, 5%, and 1% levels respectively.
3.3.5 Structural Model. We repeat our structural model analysis to evaluate the paths among our
anxiety treatment, choice satisfaction and firm trust, controlling for age, gender, income level and education
level. Although all participants experienced the same investment returns, their allocation choices affected
their portfolio balances so we continue to control for relative investment performance in our estimations.
Figure 5 provides converging evidence that anxiety reduces choice satisfaction (β = -0.95 , p < 0.01),
which again supports Hypothesis 1, and that trust in service providers will also be negatively impacted as
choice satisfaction and firm trust are positively related (β = 0.36 , p < 0.01), again supporting Hypothesis
2. The bias-corrected confidence interval for our pathway of interest from reported anxiety to trust through
choice satisfaction (95% CI: [-0.06, -0.02]) does not contain zero. The observation that the direct linkage
between watching an anxiety-producing movie clip and trust in the firm the investment firm is insignificant
(β = 0.44 , p = NS) supports our research findings: customer anxiety reduces choice satisfaction and in so
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doing, deters trust. Although our anxiety manipulation in this study is wholly unrelated to the task at hand,
we can see that unaddressed customer emotion spills over to color service performance. Anxious customers
become less trusting of firms regardless of whether their anxiety stems from the service setting, thus
companies would do well to explicitly consider customer anxieties in their self-service designs.

3.4 Experiment 3A: Access to Human Contact in SST Interactions with Endogenous Anxiety
Having shed light on the linkages between customer anxiety and service performance, we now test the
effects of two potentially cost-effective ways to introduce human contact into the design of SSTs: the
integration of an online chat feature that connects participants to expert assistance or simply to their peers
who are engaging in a parallel SST interaction. We include a test of access to peers to differentiate the
benefit of access to support from the service firm, which may increase labor costs and connote higher
efficacy, or from another customer engaged with the SST, which does neither.
3.4.1 Participants. 266 participants were recruited to a university research laboratory in the Northeastern
United States to engage in a series of unrelated experiments in exchange for $15.00. Although we did not
have direct control over the number of participants who attended these laboratory sessions, we sought at
least 30 participants per experimental condition. Participants that did not complete all tasks due to time
constraints as well as those that did not report their anxiety levels during the simulation were dropped from
the sample, leaving 219 participants (Mage = 23.45, 50.92% Female) in the analysis. As with Experiment 2,
to ensure incentive compatibility, participants were paid a bonus of $0.25 for every $100,000 earned during
the investment simulation.
3.4.2 Design and procedure. We replicated the design of Experiment 2A with three important
modifications. First, we incorporated three additional conditions in a factorial design, such that Experiment
3A featured a 2(anxiety: high, low) x 3(human contact: none, peers, experts) design. Anxiety was
manipulated in a manner consistent with Experiment 2A, by randomly drawing from the actual history of
U.S. stock, bond and cash market returns. Human contact was manipulated by means of a chat button,
introduced in the top right corner of every page of the investment management platform for the two humancontact conditions (Figure 6). In the “peers” condition, which was designed to simulate the experience of
customers being given the option of chatting with other customers, the button read “Chat with Another
Investor,” and in the “expert” condition, which was designed to simulate the experience of customers being
given the option of chatting with a service employee, the button read, “Chat with an Expert.” Depending
on the condition, clicking the button would connect the participant to a chat window where they could
correspond with another participant, or with a research assistant, blind to our hypotheses, who interacted
by means of a script (See Appendix 3 for a copy of the instructions and script for research assistants in the
expert role). Although it was not disclosed to participants, the “expert” was limited to providing scripted
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Figure 6: Screenshots of human contact manipulation (Experiment 3A). Participants were randomly
assigned to one experimental condition in a 2(Anxiety: low, high) x 3(Human contact: none, experts, peers)
design. Human contact was introduced by adding a clickable icon in the upper right-hand corner of every
page of the investment simulation. Participants who did not have access to human contact (Panel A) saw
no icon. Participants in the experts condition (Panel B) saw an icon that said “Chat with an Expert.”
Participants in the peers condition (Panel C) saw an icon that said “Chat with Another Investor.” Clicking
these icons would open a pop-up window (Panel D), which facilitated a real-time chat interaction. To ensure
all participants had access to the same information, a Frequently Asked Questions link was also provided
in the upper right-hand corner of each screen of the simulation.
information about how to use the investment platform and reiterating information that was already available
to all participants regardless of condition within the platform, so as not to inadvertently alter participant
decision making across conditions. This design choice was consistent with regulatory requirements in the
financial service sector, which precludes agents from providing investment advice without having
completed extensive and costly training and obtained qualifying licenses, typically not found among
platform support personnel (U.S. Securities and Exchange Commission 2008).
Second, to increase the probability that in-lab participants who were in the “peers” condition would have
other participants still working on the task if they wished to chat, we extended the length of the simulation
to 30 rounds, which mirrored a typical retirement investment horizon (Benartzi and Thaler 1999), and
mapped appropriately with the degree of focus and attention afforded by the in-lab participants.
Furthermore, extending the investment simulation to 30 rounds more carefully approximated a long-term
perspective when soliciting the trust measure, provided participants with a longer period of time during
which to evaluate the investment platform itself and to access the human contact conditions if desired.
Third and finally, to prevent the possibility that participants in the “expert” condition would be afforded
extra information that might separately affect their choice satisfaction, performance, or level of trust in the
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firm, we added a “Frequently Asked Questions,” section to the header of every page of the website, which
included all of the information on the research assistant’s script for the “expert” condition. This addition
ensured that all participants had access to the same information across conditions, such that the only
differences experimentally manipulated were the level of anxiety inherent in the service interaction and
access to human contact.
3.4.3 Manipulation check. As in Experiment 2A, we used the short-form STAI to compare ex-ante levels
of anxiety and calm with levels of anxiety intermittently, this time after every five rounds of the investment
simulation. Consistent with Experiment 2A, participants in the high-anxiety condition (M = 2.51, SD =
3.48) reported more than twice the increase in anxiety over their baseline levels than participants in the lowanxiety condition (M = 0.92, SD = 2.56 ; t(217) = -3.80, p < 0.01) at Round 5 and at Round 10 (MH = 2.33,
SDH = 3.47 vs. ML = 1.14 , SDL = 2.59 ; t(217) = -2.86, p < 0.01). Owing to the 30-round length of
Experiment 3A, participants in the low-anxiety condition exhibited increasing levels of anxiety as the
simulation progressed while those in the high-anxiety condition maintained the sharp increase in anxiety
they initially reported throughout. As such, we observed converging levels of change in net anxiety after
round 10, consistent with acclimation and learning effects observed in prior service operations research
(Gupta et al. 2016). Indeed, by the end of the task, participants in both the high-anxiety condition (M =
2.68, SD = 3.91 ; t(108) = 7.16, p < 0.01) and the low-anxiety condition (M = 1.71, SD = 3.08 ; t(109) =
5.81, p < 0.01) reported significant increases in anxiety over their baseline levels.
3.4.4 Dependent and control measures. We use the same dependent measures as we used in Experiment
2A. However, once we replicate the structural relationship, and observe a full mediation through choice
satisfaction, between anxiety and firm trust shown in Experiment 2A (Appendix 3A), we home in on choice
satisfaction as our main dependent variable in our test of Hypothesis 3. Since we measure choice
satisfaction repeatedly for each participant in the study, utilizing it as our primary dependent measure
affords us a more highly powered panel data analysis. With this shift to a repeated measures panel analysis,
we necessarily cluster standard errors at the participant level and include a new block number control to
address any fixed effects associated with the measurement intervals. Since choice satisfaction and
confidence were shown to be highly correlated in Experiment 2A, we felt that simply asking about choice
satisfaction would streamline the participant experience in the context of a 30-round experiment without
materially affecting the integrity of our results, so we dropped the choice confidence question in Experiment
3A. We again control for demographics, pre-treatment emotion, and relative underperformance.
3.4.5 Analysis and results. Consistent with the analysis for Experiment 2, we first conducted OLS
regressions to check our manipulation and to examine the main effects of our treatment assignments on our
outcomes of interest (Appendix 5). In accordance with our prior results, participants in the high-anxiety
condition again reported higher levels of anxiety and lower choice satisfaction despite having produced
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positive investment returns of 2.10% on average owing to their allocation decisions in a downward trending
environment where stocks returned -2.71%, while those in the low-anxiety condition underperformed their
stock market with an average return of 7.59% vs. the stock market return of 11.37% on average and reported
higher levels of choice satisfaction.
In Figure 7, we present a structural equation model that allows us to conduct a path analysis that sheds
light on the main and moderating effects of our human contact interventions. The model reveals that
although access to experts has a marginally reductive effect on reported anxiety (Experts: β = -0.87 , p <
0.10), access to peers does not (Peers: β = -0.83, p = NS). Although anxiety still hinders choice satisfaction
in the interaction (β = -0.17, p < 0.01), the ability to access an expert has no significant baseline effect on
choice satisfaction (Experts: β = -0.18, p = NS), while having access to other investors has a marginally
negative impact (β = -0.37, p < 0.10). In sum, the two types of human contact seem to exert different
influences: access to expertise seems to affect customer emotion while access to peers seems to affect
decision satisfaction under baseline, low-anxiety conditions. Participants in the high-anxiety condition
again reported lower choice satisfaction despite having produced positive investment returns of 2.10% on
average in a downward trending environment where stocks returned -2.71%, while those in the low-anxiety
condition underperformed their stock market with an average return of 7.59% vs. the stock market return
of 11.37% on average and reported higher levels of choice satisfaction. However, when we examine
interaction effects, we see that both forms of human contact have a positive effect on choice satisfaction
during market downturns when anxiety is greatest (Experts×AnxietyTreatment: β = 0.61, p < 0.10 ;
Peers×AnxietyTreatment: β = 0.56, p < 0.10). Although some of the moderating effect of access to human
contact on choice satisfaction is mediated by anxiety, the majority of these effects are direct. Hence,
consistent with Hypothesis 3, having access to human contact makes people feel more satisfied with their
decision making in the presence of anxiety. In large part, participants still feel anxiety, but by offsetting
declines in choice satisfaction, losses to firm trust can be stemmed. In Figure 8, we can see the differential
– and mitigating – effect of access to human contact on choice satisfaction during high-anxiety service
conditions more clearly.
Interestingly, most participants that had access to human contact did not actually opt to interact with
an expert or peer during the investment task. In the expert condition, 11 unique participants of the 71 that
were assigned access (15.49%) actually chatted with the expert. In the peer condition, the level of
interaction was even lower, with a total of 5 actual chat interactions by 3 unique participants of the 73
assigned (4.11%). Subsequent analysis reveals that the mitigating effects of access to human contact
documented above were largely attributable to the mere opportunity to interact with human providers, rather
than the choice to do so. Hypothesis 3 is supported even if the analysis is limited to the subset of participants
in the human contact condition who chose not to avail themselves of the option. Thus, the incorporation of
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Figure 7: Structural links among anxiety and choice satisfaction differ among those granted access to
human contact (Experiment 3A). Models control for age, gender, income, education, pre-treatment anxiety,
pre-treatment calm, and relative underperformance, and a measurement interval fixed effect (owing to the
repeated measure of reported anxiety and choice satisfaction), and were estimated with bootstrapped,
clustered standard errors with 1,000 repetitions. *, **, and ***, signify significance at the 10%, 5%, and
1% levels respectively.
human contact into SST platforms may be less costly and require lower staffing levels than conventional
wisdom might suggest. Further, a logistic regression modelling the choice to pursue human contact, if
offered, as a function of the full panel of control variables used in Study 2 showed that the greatest and only
statistically significant predictor of whether a participant would take advantage of the option to chat was
how anxious he or she felt before beginning the investment simulation (β = 0.74 , p < 0.01). A description
of this analysis and a full results table are presented in Appendix 5. This result dovetails with the earlier
finding that access to human contact may be beneficial even to customers experiencing low levels of anxiety
associated with the service task itself – hinting at the potential for a broad array of firms to improve
customer experiences through the integration of human access in their self-service offerings.
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Figure 8: Access to human contact has a differential effect on choice satisfaction during high-anxiety
service conditions (Experiment 3A).

3.5 Experiment 3B: Exogenous Anxiety Manipulation with Human Contact
In our final experiment, we test whether access to expert assistance when the source of anxiety is external
to the service environment has the same mitigating effect as it does when anxiety is inherent to the task. In
the interest of parsimony, we only include our access to expert condition for this study and limit the
experimental task to 12 rounds. The combination of a relatively weaker anxiety manipulation with the
stronger potential intervention provides a conservative test of whether access to human contact exerts a
mitigating influence.
3.5.1 Participants. We recruited 400 participants on Amazon Mechanical Turk in exchange for a $3.00
participation fee and the opportunity to earn a bonus of $0.25 for every $100,000 in portfolio gains. We
determined this sample size after conducting a power analysis using the results from Experiment 2A and
accounting for the additional two treatment cells in our factorial design. After dropping participants that
failed to follow the instructions of the study (N = 7) we proceed with a final sample of 393 participants
(Mage = 37.34 , 38.42% Female).
3.5.2 Design and procedure. The experimental design for this study is a 2(anxiety: treatment, control)
x 2(human contact: none, experts), combining the investment task design from Experiment 2A with the
access to expert chat feature used in Experiment 3A. Again, participants are randomly assigned to watch
and write about either the Vertical Limit (treatment) or National Geographic (control) video clip and all
face an identical, muted investment return path. A second randomization assigns participants to either
access to an expert or not, and a hypothesis blind research assistant is available to respond to participants
that wish to chat. We recruited participants in batches of 40 in order to ensure that they would not incur any
unreasonable wait time should they seek to use the chat feature.
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3.5.3. Dependent and Control Measures. We use the same dependent and control measures as described
in Experiment 2B to conduct our analysis, again creating an average rating for our two-item choice
satisfaction measure Cronbach’s Alpha (α = 0.83) and an average rating for our 3-item firm trust measure
(α = 0.94). We again control for demographics, pre-treatment emotion, and relative underperformance.
3.5.4 Manipulation check. We again use the STAI measure taken just after the 3rd round to check our
anxiety manipulation. As before, participants in our control group experience a significantly smaller
increase in anxiety than our treatment group (MT = 1.39, SDT = 3.50 vs. MC = 0.34 , SDC = 2.65 ; t(381) = 3.31, p < .01).

Re ported
Anxiety

-0.115***

-0.021

0.610*

-0.047

Anxiety
Tre atment

-0.308

Access to
Experts

Ch oice
Satisfaction

0.590***

Firm
Tru st

Figure 9: Structural links among unrelated anxieties and choice satisfaction are unaffected by access to
human contact (Experiment 3B). Models control for age, gender, income, education, pre-treatment anxiety,
pre-treatment calm, and relative underperformance and were estimated with bootstrapped standard errors
with 1,000 repetitions. *, **, and ***, signify significance at the 10%, 5%, and 1% levels respectively. For
parsimony, insignificant links between anxiety, choice satisfaction and trust are not shown.
3.5.5 Structural Model. We begin with a replication of Experiment 3A (Appendix 3B) to confirm that
our main mediation model linking heightened anxiety to reduced firm trust through choice dissatisfaction
holds. Again, since trust is measured at the end of the simulation and anxiety and choice satisfaction are
measured repeatedly, we collapse our data set and use mean values for the intervening variables for these
analyses. Accounting for access to human contact in our joint estimations, Figure 9 reveals that our pathway
of interest is unaffected. The negative effects of customer anxiety, when it is unrelated to the service
environment, persist. Being granted access to chat with an expert neither significantly reduces reported
anxiety (β=-0.31, p =NS), nor does it significantly improve decision satisfaction (β = -0.02, p = NS).
Further, our earlier finding that it is anxious customers that are particularly helped by access to human
contact does not replicate (β = -0.05 , p = NS). As we saw in Experiment 3A, very few participants – only
15 of the 192 assigned (7.81%) – actually attempted to connect with the expert help that was available to
them. Taken together, our results suggest that consistent with Hypotheses 1 and 2, customer anxiety exerts
an important negative influence on choice satisfaction and trust in service providers, whether the source of
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anxiety is connected to the service or not. However, only when anxiety is endogenous to the service task,
as is the case in areas such as financial services or healthcare, does having access to human contact have a
mitigating effect.

4. General discussion
The field of service operations has long recognized that customers can be viewed as “partial
employees” whose participation in service production and delivery is a source of input uncertainty and
whose management is therefore critical to maintaining the integrity of operational performance (Chase
1981, Kelley et al. 1990, Larsson and Bowen 1989, Mills et al. 1983). Within service operations, scholars
have refined theoretical frameworks to define service models (Sampson and Froehle 2006) and optimize
the design of these “co-productive services” (Roels 2014), but these frameworks have not yet considered
the ways that informational, emotional or expectational asymmetries between customers and service
providers may affect performance. Although scholars have recognized the need to reduce or accommodate
customer-introduced variability in services (Frei 2006), the study of how service experiences can be
designed to accommodate customer emotion is nascent (Dasu and Chase 2013). The present research
contributes to this literature by revealing how emotional factors like anxiety can undermine SST and
especially co-produced service performance, and how its deleterious effects can be mitigated by the
introduction of access to human contact in high-anxiety settings.
There is a substantial body of research on the impact of emotions on decision-making but there is
limited research on the long-term consequences of these effects (Lerner et al. 2004) despite the fact that
there is evidence to suggest that transient emotions on economic decision-making have enduring impacts
that last well beyond the original decision (Andrade and Ariely 2009). Similarly, spillover effects from the
influence of anxiety on customer perceptions of SST interactions may have implications for longer-term
service relationships. Although the source of customer anxiety may be unrelated to the firm’s actions and
the decisions made were the customer’s own, firms may still be penalized for any negative effects through
impacts to customer satisfaction or through influences on customer behaviors.
Beginning with a field experiment, we demonstrate how providing applicants engaging with a selfservice loan application status-tracking process with access to human contact increased the probability of
loan uptake by more than 24% over baseline rates, suggesting that access to human contact in high-anxiety
SST settings may have implications for long-term customer engagement (Experiment 1). In a series of lab
studies, we home in on the relationship between customer anxiety and firm trust, as a measure of long-term
engagement, demonstrating how anxiety engendered by facets of the service environment or even by
sources beyond the control of the operation, can undermine customer satisfaction and confidence in selfservice settings, and in turn diminish their level of trust in the firm (Experiments 2A and 2B).
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Building on recent research in social psychology, which shows how people become advice-seeking
when they are anxious (Gino et al. 2012), we bring these findings together and demonstrate that adding
access to human contact, specifically in those settings that are inherently anxiety-provoking, bolsters
customer confidence in their own decision-making and in turn elevates their trust in the firm – be it with an
expert or peer (Experiment 3A). However, when customers bring anxieties into the service environment
from elsewhere, having access to human contact appears to be a non-factor (Experiment 3B), yet firm trust
remains hampered. Research into additional interventions that may help in these circumstances is left for
future inquiry.
We further show that producing gains in choice satisfaction and trust by reincorporating access to
human contact in high-anxiety self-service settings need not be expensive to implement. Our results suggest
that contact may be provided by employees, or even by other customers (Experiment 3A). Notably, some
financial service institutions, such as Fidor Bank in Germany, already provide customers access to a
community where they can receive (or give) personal financial advice from (to) other customers. Future
research can investigate the conditions under which peer versus expert support may be most efficacious for
bolstering the choice satisfaction and even decision outcomes of anxious customers.
Moreover, we find that very few participants actually initiate contact, which would keep the costs of
implementation low. Nevertheless, the improvement in choice satisfaction is not dependent on the
participant having sought contact; rather, the mere act of having been given access to human contact
engenders greater confidence and trust (Experiment 3A). Even though participants in this research largely
did not avail themselves of the opportunity to engage with the human contact offered to them, further study
could examine whether and how actual human contact influences customer emotion and behaviors in highanxiety service settings. Prior studies in social psychology have indicated that subtle forms of social support
may be more effective in alleviating distress than the actual receipt of support because the act of getting
help cause recipients to internalize a sense of helplessness, but more empirical work is needed (Bolger and
Amarel 2007). Moreover, future research could investigate the optimal timing and approach to introducing
human contact options during a self-service experience.
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Figure 10. Participant ratings of Anxiety (STAI sub-score) have increased throughout the research period
from 3.98 in January 2020, peaking at 7.1 in October 2021. Owing to the construction of the STAI
instrument, the minimum possible anxiety score is 3, and the maximum possible anxiety score is 9. The
COVID-19 pandemic reached the United States in March 2020.

We believe these findings generalize to other domains that rely on strong customer participation for
service quality, yet can be anxiety producing, personally involving, and complex such as healthcare,
educational decisions, and certain government services. During the coronavirus pandemic, companies
across industries rushed to deploy SSTs to ensure business continuity while adhering to physical distancing
requirements. At the same time, baseline anxiety levels as directly observed while conducting this research
almost doubled, and remains over 50% higher than pre-pandemic levels at the time of this writing (Figure
10). As automated service processes are becoming normalized across a range of emotional settings – from
insurance sales to investment advice to telehealth – an acute need to understand how best to balance
technology with human contact in order to deliver satisfying, yet efficient service experiences is upon us.
We hope that this paper serves to spark a more robust avenue of inquiry – for the mutual benefit of
customers and the companies that serve them.
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Appendix 1: Ex-post study of effects of transparency on anxiety
Since we could not practically administer a manipulation check during our field experiment without
substantively impacting customer experiences, we designed an ex-post experiment to replicate the
emotional experience of being transparently evaluated on a consequential task, akin to the experience of
being evaluated for a loan. Participants completed a three-part financial literacy quiz used in prior academic
studies (Lusardi & Mitchell, 2017; van Rooij et al., 2011). Between modules, those in the treatment cell
were reminded that their answers were being evaluated, while those in the control cell were simply asked
to wait for the next set of questions to load. 224 participants (Mage = 35.85, 43.30% Female) were recruited
on Amazon Mechanical Turk to complete the financial literacy test and answer questions about their
experience. To ensure incentive compatibility, participants were paid $1.00 for their participation and a
$0.50 cash bonus for scores of 75% or higher.
A.

B.

Figure A1. Screenshots of the participant experience. Panel A depicts “Scoring Process Transparency”.
Panel B shows the wait screen shown to our control group.
We primed participants to expect a high rate of failure on the test by reporting that “Studies have shown
that many Americans are poorly educated about important financial topics”, that “only half of Americans
over the age of 50 can correctly answer two simple questions about compounding interest and inflation”
and “ less than one-third of those under 30 understand these topics” (van Rooij et al., 2011). Figure A1
shows our anxiety manipulation. In our treatment condition, (“Scoring Process Transparency”) we
reminded participants that we were evaluating their test performance and recording their scores. In our
control version, we simply asked participants to wait while the next module of the exam was loaded. We
designed the flow so that the treatment and control groups experienced the same wait duration between
modules. In both cases, test scores were revealed at the end of the survey.
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We administered the six-item Short-form Spielberger State-Trait Anxiety Inventory (“STAI”) (Marteau
& Bekker, 1992) instrument to measure participant anxiety. We subtract the level of calm (ratings of feeling
“content”, “relaxed” or “calm”) from the level of anxiety (ratings of feeling “worried”, “tense” or “upset”)
to arrive at an aggregated Reported Anxiety measure. Since Reported Anxiety was our primary outcome of
interest for this study, we measure anxiety levels once, at the end of the experiment but before revealing
final test scores.
We include demographic controls (age, income level, gender, education level) that are commonly
linked to financial decision-making and controlled for test score in order to avoid any confounding effects
that may have arisen from participants’ test performance expectations.

Scoring Transparency

(1)
Reported Anxiety

(2)
Reported Anxiety

(3)
Reported Anxiety

1.473***
-0.487

1.456***
-0.479

1.440***
-0.487

-0.240***
-0.073

-0.203**
-0.087

Test Score
Age

-0.015
-0.024

Female Indicator

-0.485
-0.505

Income Level

-0.009
-0.116

Education Level

-0.098
-0.271

Constant
Observations
R-squared

-5.509***
-0.305
224
0.04

-2.618***
-0.936
224
0.078

-1.773
-1.351
224
0.084

Table A1: Scoring transparency induces anxiety (Ex-post Manipulation Test for Experiment 1). All models
are estimated with OLS regression and robust standard errors are shown in parentheses. *, **, and ***,
signify significance at the 10%, 5%, and 1% levels respectively.
In Table A1, we model Reported Anxiety as a function of our treatment condition as well as a vector
of controls, as described above. Column 1 demonstrates that our manipulation was effective in stimulating
participant anxiety (β = 1.47, p < 0.01). Column 2 shows that the effect remains significant (β = 1.46, p <
0.01), after controlling for test score, which was also a significant predictor of anxiety (β = -0.24, p < 0.01)
in that higher scoring participants were less anxious. This result is consistent with the conjecture that

36

customers with higher credit scores may have felt less anxiety in the loan decisioning process in Experiment
1. Finally, in the fully-specified model in Column 3, we see that the size and significance of scoring process
transparency remains (β = 1.44, p < 0.01). These results are consistent with the idea that making transparent
a consequential evaluation process can increase the anxiety of the person being evaluated and are supportive
of the idea that the messaging system used in Experiment 1 likely increased the levels of anxiety that
customers in our field experiment felt while awaiting a decision on their loan application.
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Appendix 2: OLS estimations for experiment 2A
Reported Anxiety, Choice Satisfaction and Trust were modeled using OLS regression with robust
standard errors as a build up to a structural path analysis. As shown in Table 2, Column 1, participants in
the high-anxiety condition reported higher levels of anxiety, demonstrating that our manipulation was
effective (β = 1.14, p < 0.05). In Column 2, we see that those in the high-anxiety condition exhibited
diminished choice satisfaction (β = -0.38, p < 0.05), which offers support for Hypothesis 1, and in Column
3, we can see that those faced with higher likelihoods of a market downturn were also highly likely to report
decreased levels of trust in the firm (β = -0.49, p < 0.01).

Anxiety Treatment
Age
Income Level
Education Level
Female Indicator
Pre-Treatment Anxiety
Pre-Treatment Calm
Relative Underperformance
Constant
Observations
R-squared
Mean VIF

(1)
Reported Anxiety
1.138**
(0.525)
-0.039**
(0.019)
0.042
(0.124)
0.332
(0.216)

(2)
Choice Satisfaction
-0.376**
(0.187)
0.013*
(0.008)
-0.025
(0.046)
-0.066
(0.072)

(3)
Firm Trust
-0.490***
(0.135)
0.004
(0.007)
0.047
(0.033)
-0.171***
(0.048)

0.382
(0.510)

-0.234
(0.193)

-0.027
(0.133)

0.621***
(0.103)
-0.840***
(0.116)

0.129*
(0.066)
0.207***
(0.044)

0.080*
(0.047)
0.039
(0.034)

-0.962
(6.406)
1.004
(1.777)

-0.703
(2.163)
2.771***
(0.748)

-4.943***
(1.695)
11.150***
(0.577)

155
0.495
1.18

155
0.198
1.18

155
0.193
1.18

Table A2: Feelings of anxiety diminish choice satisfaction and firm trust (Experiment 2A). All models are
estimated with OLS regression, and robust standard errors are shown in parentheses. *, **, and ***, signify
significance at the 10%, 5%, and 1% levels respectively.

Since our estimations control for relative underperformance from an investment perspective, these
results suggest that the diminished choice satisfaction of participants in the anxiety condition may have
arisen from their heightened anxiety, rather than from differences in their objective performance, which is
consistent with prior research on the psychology of consumer choice (Iyengar et al., 2006).
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Since our dependent variable, firm trust, is measured using a single-item Likert Scale, we repeat the
estimation in Table A2, Column 3 using an ordinal probit model as a robustness check. The results shown
below in Table A3 are consistent.
(1)
Firm Trust
-0.650***
(0.179)
0.006
(0.009)
0.064
(0.044)
-0.230***
(0.067)

Anxiety Treatment
Age
Income Level
Education Level
Female Indicator

-0.053
(0.174)

Pre-Treatment Anxiety

0.107*
(0.063)
0.056
(0.046)

Pre-Treatment Calm
Relative Underperformance
Observations
Pseudo R-squared

-6.580***
(2.425)
155
0.082

Table A3: Ordinal Probit estimation aligns with OLS regression for determinants of firm trust (Experiment
2A). Robust standard errors are shown in parentheses. *, **, and ***, signify significance at the 10%, 5%,
and 1% levels respectively.
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Appendix 3: Instructions for the expert role in Experiments 3A and 3B
You may cut and paste from the information provided below as necessary to answer participant
questions.
Click on the tabs on the header bar of the application to move through the tool.
Your Portfolio Tab
Here you are given information about your current balance, how the balance is divided among the
investment choices and how the funds – as well as your overall portfolio – performed in the prior periods.
We provide investment commentary explaining what happened in the economy to affect the investment
performance of each fund in the immediately preceding round.
Research Tab
You can learn about the characteristics of each investment choice by clicking on the Research tab, but
are not required to do so in any round.
With each round, the historical performance and performance characteristics of stocks, bonds, and cash
are updated.
Definition of Terms
Average Annual Return – If you put $1 into the fund 20 years ago and held it since, your $1 invested
would be worth some amount now. We use that growth to determine the average annual return. Even
though the fund return for any individual year within the history may be positive or negative, over the
entire time period, the gains outweigh the losses to result in an average annual return over time.
Standard Deviation – Standard deviation is a measure of how spread out the annual returns for a fund are
from its long term average. A higher standard deviation means that the return history is more widely
spread from the average, while a lower standard deviation means that the returns are more narrowly
spread.
Best / Worst Returns – Looking across the prior 20 years, the highest and lowest annual return for the
fund.
Percentage of up periods – Looking across the prior 20 years, this shows the percentage of years with a
positive, non-zero return.
Take Action Tab
On the Take Action Tab, you enter your investment decisions. You may choose to allocate any
percentage of their portfolio from 0 to 100% to each of the investment choices. You do not have to make
an allocation to all investments. In other words, you could allocate 0% to one or two funds, but the
allocation decisions across the three funds must total 100%.
Once you submit your choices for a given round, your results are locked in for that round. Each
investment will generate a return, which may be positive, negative or zero in that round.
After each round, the tool will take you back to the Your Portfolio tab where you will see the results of
your previous choices.
This begins a new round, where you have the opportunity to change your allocations if desired. If you do
not wish to make any changes, you may simply click the “Submit Allocation” button. Note that any
allocation changes will apply to future rounds only and do not affect previous performance.
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Appendix 4: Replications of main structural pathways in Experiments 3A and 3B
A. Replication of main structural pathways under endogenous anxiety (Experiment 3A)
Before incorporating the mitigating effects of human contact on choice satisfaction in Experiment 3A,
we replicate our results from Experiment 2A to show that the pathway linking the high-anxiety service
environment to trust through impacts to customer emotion and choice satisfaction remains. Again, since
trust is measured at the end of the simulation and anxiety and choice satisfaction are measured repeatedly,
we collapse our data set and use mean values for the intervening variables for this estimation as we did in
Experiment 2A. The path analysis presented in Figure A2 provides converging evidence that market
downturns induced customer anxiety (β = 0.97, p < 0.01), which, consistent with Hypothesis 1, diminished
choice satisfaction throughout the task (β = -0.17, p < 0.01). Consistent with Hypothesis 2, choice
satisfaction, in turn, enhanced firm trust (β = 0.21, p < 0.01). The bias-corrected confidence interval for our
pathway of interest from our anxiety manipulation to trust through reported anxiety and choice satisfaction
(95% CI: [-0.076, -0.005]) does not contain zero. Having replicated the structural pathway shown in
Experiment 2A, we focus our presented analysis in Experiment 3A on how access to human contact affects
choice satisfaction as our main dependent variable going forward.
-0.554***
-0.011

0.974***
Anxiety
Treatment

Reported
Anxiety

-0.147***

Choice
Satisfaction

0.210***

Firm
Trust

-0.064

Figure A2: Structural links among anxiety, choice satisfaction, and firm trust (Experiment 3A). Models
control for age, gender, income, education, pre-treatment anxiety, pre-treatment calm, and relative
underperformance, and were estimated with bootstrapped standard errors with 1,000 repetitions. *, **, and
***, signify significance at the 10%, 5%, and 1% levels respectively.

B. Replication of main structural pathways under exogenous anxiety (Experiment 3B)
Before examining the role of Access to an Expert in Experiment 3B, we replicate the structural model of
Experiment 2B again observing a significant mediation pathway from our anxiety manipulation through to
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trust in the firm, completely mediated by reported anxiety and choice satisfaction. Again, since trust is
measured at the end of the simulation and anxiety and choice satisfaction are measured repeatedly, we
collapse our data set and use mean values for the intervening variables for this estimation. We can see that
the only path by which watching an unrelated video impacts trust in the firm is through its direct impact on
customer anxiety (β = 0.54, p < 0.05). Similarly, the only way that customer anxiety impacts firm trust is
owing to its negative effect on how customers feel about their own decision-making (β = -0.11, p < 0.01),
which has a positive relationship with firm trust (β = 0.59, p < 0.01). As shown in Figure A3, all other
linkages between these variables are statistically insignificant when jointly estimated. The bias-corrected
confidence interval for our pathway of interest from our anxiety manipulation to trust through reported
anxiety and choice satisfaction (95% CI: [-0.079, -0.007]) does not contain zero.
0.060
-0.004

0.540**
Anxiety
Treatment

Reported
Anxiety

-0.114***

Choice
Satisfaction

0.590***

Firm
Trust

-0.076

Figure A3: Structural links among anxiety, choice satisfaction, and firm trust (Experiment 3B). Models
control for age, gender, income, education, pre-treatment anxiety, pre-treatment calm, and relative
underperformance, and were estimated with bootstrapped standard errors with 1,000 repetitions. *, **, and
***, signify significance at the 10%, 5%, and 1% levels respectively.
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Appendix 5: OLS analysis for human contact intervention with endogenous anxiety (Experiment 3A)
Consistent with the analysis for Experiment 2A, we first conduct OLS regressions to examine the main
effects of our treatment assignments on our outcomes of interest. Moreover, we extend the analysis to
examine the impact of human contact on these factors and on the structural model. Table A4, Column 1
serves as our manipulation check, showing that, consistent with Experiment 1, participants assigned to the
high-anxiety condition reported higher levels of anxiety (β = 1.00, p < 0.01). This effect remains after
controlling for the human contact conditions in Column 2 (β = 1.02, p < 0.01). Although directionally it
appears that having access to human contact reduces anxiety, neither access to an expert nor access to other
investors has a statistically significant effect on reported anxiety in this estimation.
Including interaction terms in Column 3, however, reveals a marginal negative effect of access to experts
on reported anxiety levels for participants in both conditions (β = -0.87, p < 0.10), though interestingly,
access to an expert didn’t exhibit a differential impact on the anxiety of participants in the high-anxiety
condition (β = 0.32, p = NS). Post-estimation means comparison tests reveal that the net increase in anxiety
between participants in the high-anxiety treatment granted access to an expert, and participants in the lowanxiety treatment who are not granted human contact are statistically indistinguishable (ML,No HC = 1.95,
SDL,No HC = 2.51 vs. MH,Expert = 2.02, SDH,Expert = 2.82 ; t(69) = -0.10 p = NS). This pattern of results suggests
that one way access to human contact may be beneficial in self-service high-anxiety contexts is its capacity
to mitigate the anxiety customers experience. In particular, we find that providing access to an expert, such
as a service employee, has a marginally reductive effect on the level of anxiety participants report.
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(1)

(2)

(3)

Reported Anxiety

Reported Anxiety

Reported Anxiety

1.003***
(0.368)

1.023***
(0.367)

0.421
(0.603)

Access to Expert

-0.696
(0.422)

-0.866*
(0.480)

Access to Peers

-0.088
(0.467)

-0.833
(0.534)

Anxiety Treatment

Expert x Anxiety Treatment

0.315
(0.821)

Peers x Anxiety Treatment

1.495
(0.914)

Relative Underperformance

1.364***
(0.522)

1.353**
(0.523)

1.333**
(0.521)

Pre-Treatment Anxiety

0.591***
(0.150)

0.594***
(0.155)

0.567***
(0.161)

Pre-Treatment Calm

-0.708***
(0.092)

-0.702***
(0.093)

-0.718***
(0.094)

Age

-0.103*
(0.055)

-0.123**
(0.057)

-0.124**
(0.057)

Income Level

-0.120**
(0.050)

-0.111**
(0.050)

-0.110**
(0.050)

Education Level

0.141
(0.182)

0.170
(0.182)

0.168
(0.182)

Female Indicator

0.217
(0.366)

0.202
(0.363)

0.212
(0.361)

Block Number 2

0.030
(0.098)

0.030
(0.098)

0.030
(0.098)

Block Number 3

0.183
(0.177)

0.183
(0.178)

0.183
(0.178)

Block Number 4

0.348
(0.214)

0.348
(0.214)

0.348
(0.214)

Block Number 5

0.469**
(0.224)

0.469**
(0.224)

0.469**
(0.224)

Block Number 6

0.518**
(0.238)

0.518**
(0.238)

0.519**
(0.238)

Constant

3.050*
(1.738)

3.557*
(1.806)

4.140**
(1.835)

5,590

5,590

5,590

Observations
Participants

215

215

215

R-squared

0.313

0.320

0.327

Mean VIF

1.49

1.49

2.00

Table A4: Increasing access to human contact has a marginally negative effect on reported anxiety
(Experiment 3A). All models are estimated with OLS regression, and robust standard errors, clustered at
the participant level, are shown in parentheses. *, **, and ***, signify significance at the 10%, 5%, and 1%
levels respectively.
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More interesting is the effect of access to human contact on choice satisfaction shown in Table A5.
Columns 1 and 2 again show that our anxiety treatment - that is experiencing a market downturn - has a
negative effect on choice satisfaction (β = -0.73, p < 0.01) that can be attributed at least partially to the
anxiety that people feel, evidenced by the attenuation in the main effect of the anxiety treatment exhibited
between Columns 1 and 2. This result is consistent with Hypothesis 3.
Once we account for access to human contact in Columns 3 and 4, we begin to see a trend towards the
recuperation of these declines in choice satisfaction. There is a main effect of access to experts that
attenuates this decline in choice satisfaction (Column 3) and is mediated by reducing the anxiety customers
experience (Column 4). Interestingly, Columns 5 and 6 show that access to human contact mitigates the
loss of choice satisfaction primarily during high-anxiety conditions (Experts×Anxiety: β = 0.72, p < 0.01 ;
Peers×Anxiety: β = 0.81, p < 0.01). The main effect of access to human contact during relatively lowanxiety conditions points toward a reduction in choice satisfaction with access to peers having the strongest
negative effect (β = -0.37, p < 0.05), consistent with prior research showing that the presence of other
people during SST use may be a detriment to service quality perceptions (Li et al., 2013).
Table A6 confirms our results with an ordinal probit specification since our dependent variable, choice
satisfaction, in this model was measured with a single-item question rated on a Likert scale.
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Anxiety Treatment

(1)
Choice
Satisfaction
-0.727***
(0.139)

Reported Anxiety

(2)
Choice
Satisfaction
-0.560***
(0.129)

(3)
Choice
Satisfaction
-0.735***
(0.139)

-0.166***
(0.020)

(4)
Choice
Satisfaction
-0.567***
(0.130)

(5)
Choice
Satisfaction
-1.141***
(0.246)

-0.164***
(0.020)

(6)
Choice
Satisfaction
-1.070***
(0.236)
-0.168***
(0.020)

Access to Expert

0.307*
(0.171)

0.193
(0.166)

-0.033
(0.223)

-0.178
(0.207)

Access to Peers

0.051
(0.167)

0.036
(0.153)

-0.234
(0.197)

-0.374**
(0.189)

0.666*
(0.345)

0.719**
(0.327)

0.558
(0.340)

0.809***
(0.308)

Expert x Anxiety
Treatment
Peers x Anxiety
Treatment
Relative
Underperformance

-1.366***
(0.248)

-1.139***
(0.222)

-1.361***
(0.250)

-1.139***
(0.223)

-1.359***
(0.250)

-1.135***
(0.220)

Pre-Treatment
Anxiety

-0.126**
(0.055)

-0.028
(0.048)

-0.127**
(0.056)

-0.030
(0.049)

-0.125**
(0.055)

-0.030
(0.047)

Pre-Treatment Calm

0.084**
(0.036)

-0.033
(0.035)

0.081**
(0.036)

-0.033
(0.035)

0.075**
(0.035)

-0.046
(0.035)

Age

-0.022
(0.026)

-0.039
(0.026)

-0.013
(0.026)

-0.033
(0.025)

-0.012
(0.025)

-0.033
(0.024)

Income Level

0.015
(0.019)

-0.005
(0.018)

0.011
(0.020)

-0.007
(0.019)

0.007
(0.020)

-0.012
(0.019)

Education Level

0.005
(0.080)

0.028
(0.076)

-0.008
(0.079)

0.020
(0.075)

-0.013
(0.075)

0.015
(0.072)

Female Indicator

0.037
(0.139)

0.073
(0.128)

0.044
(0.138)

0.077
(0.128)

0.040
(0.136)

0.075
(0.125)

Block Number 2

0.049
(0.051)

0.053
(0.047)

0.049
(0.051)

0.053
(0.047)

0.049
(0.051)

0.054
(0.047)

Block Number 3

0.056
(0.084)

0.087
(0.076)

0.056
(0.084)

0.086
(0.076)

0.056
(0.084)

0.087
(0.076)

Block Number 4

0.148
(0.093)

0.206**
(0.083)

0.148
(0.093)

0.205**
(0.083)

0.148
(0.093)

0.207**
(0.083)

Block Number 5

0.242**
(0.102)

0.320***
(0.089)

0.242**
(0.102)

0.318***
(0.089)

0.242**
(0.102)

0.320***
(0.088)

Block Number 6

0.254**
(0.111)

0.340***
(0.097)

0.254**
(0.111)

0.338***
(0.097)

0.254**
(0.112)

0.341***
(0.097)

Constant

5.321***
(0.735)
5,590
215
0.116
1.49

5.828***
(0.674)
5,590
215
0.254
1.52

5.091***
(0.715)
5,590
215
0.124
1.49

5.673***
(0.646)
5,590
215
0.257
1.52

5.385***
(0.722)
5,590
215
0.135
2.00

6.080***
(0.668)
5,590
215
0.273
2.00

Observations
Participants
R-squared
Mean VIF

Table A5: Access to experts and peers improves choices satisfaction, particularly among individuals who
are experiencing heightened anxiety (Experiment 3A). All models are estimated with OLS regression, and
robust standard errors, clustered at the participant level, are shown in parentheses. *, **, and ***, signify
significance at the 10%, 5%, and 1% levels respectively.
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Anxiety Treatment

(1)
Choice
Satisfaction

(2)
Choice
Satisfaction

(3)
Choice
Satisfaction

(4)
Choice
Satisfaction

(5)
Choice
Satisfaction

(6)
Choice
Satisfaction

-0.552***
(0.111)

-0.463***
(0.112)

-0.561***
(0.111)

-0.469***
(0.113)

-0.889***
(0.195)

-0.915***
(0.200)

0.232*
(0.136)
0.041

-0.140***
(0.018)
0.156
(0.142)
0.030

-0.030
(0.191)
-0.201

-0.146***
(0.018)
-0.163
(0.192)
-0.344*

(0.129)

(0.130)

Reported Anxiety

-0.142***
(0.018)

Access to Expert
Access to Peers

(0.170)

(0.177)

ExpertXAnxiety

0.511*

0.610**

PeersXAnxiety

(0.276)
0.470*
(0.268)

(0.284)
0.730***
(0.265)

Relative
Underperformance

-1.059***

-0.971***

-1.060***

-0.972***

-1.063***

-0.976***

(0.187)
-0.099**
(0.042)
0.079***
(0.029)
-0.019
(0.020)
0.014
(0.015)

(0.187)
-0.025
(0.040)
-0.014
(0.029)
-0.035*
(0.021)
-0.001
(0.016)

(0.189)
-0.100**
(0.043)
0.077***
(0.028)
-0.012
(0.020)
0.012
(0.015)

(0.188)
-0.026
(0.041)
-0.014
(0.029)
-0.030
(0.021)
-0.003
(0.016)

(0.189)
-0.100**
(0.042)
0.072**
(0.028)
-0.012
(0.019)
0.009
(0.016)

(0.187)
-0.027
(0.040)
-0.026
(0.029)
-0.030
(0.020)
-0.007
(0.016)

Education Level

0.007
(0.063)

0.026
(0.065)

-0.003
(0.062)

0.019
(0.064)

-0.007
(0.060)

0.015
(0.062)

Female Indicator

0.011
(0.109)
0.031
(0.038)
0.025
(0.063)

0.046
(0.110)
0.038
(0.039)
0.054
(0.062)

0.016
(0.109)
0.031
(0.038)
0.025
(0.063)

0.049
(0.110)
0.038
(0.039)
0.054
(0.062)

0.014
(0.108)
0.031
(0.039)
0.025
(0.064)

0.050
(0.109)
0.038
(0.039)
0.055
(0.063)

Block Number 4

0.101
(0.070)

0.162**
(0.068)

0.101
(0.071)

0.162**
(0.069)

0.102
(0.071)

0.165**
(0.069)

Block Number 5

0.186**
(0.079)

0.271***
(0.076)

0.187**
(0.080)

0.271***
(0.076)

0.188**
(0.080)

0.276***
(0.076)

Block Number 6

0.199**
(0.088)

0.291***
(0.084)

0.200**
(0.089)

0.290***
(0.084)

0.201**
(0.089)

0.296***
(0.085)

5590
0.038

5590
0.088

5590
0.041

5590
0.090

5590
0.045

5590
0.096

Pre-Treatment Anxiety
Pre-Treatment Calm
Age
Income Level

Block Number 2
Block Number 3

Observations

Table A6: Ordinal Probit estimation results align with OLS regression for determinants of Choice
Satisfaction (Experiment 3A). Clustered standard errors are shown in parentheses. *, **, and ***, signify
significance at the 10%, 5%, and 1% levels respectively.
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Appendix 5 : Predictors of chat feature use (Experiment 3A)
As described in Section 3.2.6, a logistic regression modelling the choice to pursue human contact, if
offered, as a function of the full panel of control variables used in Study 3A showed that the greatest and
only statistically significant predictor of whether a participant would take advantage of the option to chat
was how anxious he or she felt before beginning the investment simulation (β = 0.74 , p < 0.01). This
result, which is shown in Table A7, dovetails with the earlier finding that access to human contact is
beneficial to customers who are experiencing low levels of anxiety associated with the service task itself –
hinting at the potential for a broad array of firms to improve customer experiences through the integration
of human access in their self-service offerings.
Attempted Chat
Pre-Treatment Anxiety

0.743***
(0.281)

Pre-Treatment Calm

0.127
(0.151)
-0.127
(0.140)

Age
Income Level

-0.128
(0.106)

Education Level

0.096
(0.468)
-1.042
(0.780)

Female Indicator
Relative Underperformance

-3.165
(3.570)

Constant

-3.162
(3.272)

Observations
144
Pseudo R-squared
0.193
Table A7: The likelihood that a participant would take advantage of the chat feature if offered is best
predicted by the extent to which he or she reported pre-existing anxiety (Experiment 3A). All models are
estimated with logistic regression, and robust standard errors are shown in parentheses. *, **, and ***,
signify significance at the 10%, 5%, and 1% levels respectively.
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